Introduction
The most common elbow fractures that are seen in children are the supracondylar fractures of the humerus that can be managed by both operative and non-operative modalities [1] . Whether a supracondylar fracture can be managed non-operatively depends on fracture stability, the degree of displacement and the ability to control displacement through traction [2] [3] . Operative management is managed initially with lateral pinning with further assessment of stabilization in order to determine if a medial pin is needed. Several studies have noted that cross pinning is biomechanically superior to lateral pinning [4] [5] . The drawback with cross pinning is potential iatrogenic ulnar nerve injury [6] [7] .
A systematic review in 2007 was conducted due to debates on whether or not there was an increased risk for iatrogenic nerve injury due to medial pinning [7] . The systematic review revealed that although medial and lateral pinning reduced the probability of deformity or loss of reduction by 0.58 times as compared to only lateral pinning, the trade-off was an increased probability of ulnar nerve injury that was 5.04 times higher in cross pinning as compared with only lateral pinning of supracondylar humeral fractures [7] . Due to the findings of this systematic review, we analyzed two board certified fellowship trained orthopedic trauma surgeons (J.T.R. and L.M.T.) at a Level One Trauma Center in order to evaluate trends in pin placement for all children that were treated operatively for a supracondylar humerus fracture. While outcomes until then were good, the concern of iatrogenic ulnar nerve injury persisted. The protocol initiated for surgical technique included the placement of two lateral pins after reduction was obtained. Then, the fracture was stressed and analyzed radiographically. If the fracture was stable, a third lateral pin was placed. If there was motion at the fracture site, then a medial pin was placed. The attending surgeon made this determination.
Materials and Methods
Patients were excluded if radiographs or post-operative reports could not be obtained to verify the number and placement of Kirschner Wires. Minimum follow-up of 3 months was required. Each chart and postoperative report was carefully reviewed to evaluate patient demographics, intra-operative technique, and pin placement that was verified by radiographs. In addition to the number of pins placed, the location (medial vs. lateral) of pin placement was compared between the same set of years. Post-operative complications of non-union, varus misalignment deformity assessed by Bauman's angle > 80˚, any re-operation, and any ulnar nerve deficits on follow-up were evaluated. IRB approval was obtained prior to start of this study. Data analysis was performed using a Fischer exact test using STATA software.
Results
A total of 49 patients met inclusion criteria. Of 22 patients treated in 2006-2008, 5 (23%) were type II and 17 (77%) were type III ( Table 1) . In 2009-2011, 16 (59%) were type II and 11 (41%) were type III ( Table 1) 
Discussion
This study presents a shift in operative management with a significant decrease in cross pin fixation for type III fractures with clinical outcomes, such as ulnar nerve injury, non-unions, re-operation rate, and varus malalignment, comparable to lateral only pinning. The primary advantage of utilizing only lateral pinning to correct supracondylar humeral fractures is to decrease the risk of iatrogenic nerve injury. Iatrogenic nerve injury often occurs with the placement of a medial pin and can occur after a correctly placed medial pin. Brown and Zinar reported that even with a medial pin that is placed correctly, and there is a risk of damaging the ulnar nerve [8] . By only using lateral pins to fixate supracondylar humeral fractures, there is little risk for iatrogenic injury to the ulnar nerve. Can the authors quantify this risk? The risk was noted in lines 144 and 81. Bronwyn et al. found that there is an iatrogenic ulnar nerve injury for every 28 patients treated with cross pinning as opposed to lateral pinning [9] . Even with the decreased risk for iatrogenic nerve injury, there are disadvantages to using only lateral pinning to correct supracondylar humeral fractures.
One disadvantage to using lateral pinning is that it is biomechanically inferior to cross pinning. Zionts et al. concluded that maximal stability was achieved using cross pinning after analyzing adult cadaveric specimens [10] . Zamzam and Bakarman found that type III fractures that were fixed with lateral only pinning with two pins were predisposed to postoperative instability, late complications and the need for a medial pin [11] . However with regard to torsional stability, Larson et al. found that there was no statistically significant difference between lateral pins versus cross pinning techniques in synthetic humeri [12] . Even with the biomechanical superiority of cross pinning, clinical outcomes in our study were the same. This may indicate the biomechanical superiority of cross pinning may not necessarily confer outcomes that are statistically or clinically significant. This sentence is "awkward" perhaps "this may indicate the biomechanical superiority of cross pinning may not necessarily confer outcomes that are either statistically or clinically significant" might be preferred. Also the authors might wish to state something about a power calculation here in terms of how many fractures needed to be treated in this way to identify a possible difference in outcome and how many fractures were not amenable to treatment with lateral wires only, owing to insufficient stability on stress-testing (stress testing as noted in methods section were Cross Pins
Lateral Pins done in all cases; in cases with persistent instability, all received medial pin. Therefore the number of medial pins placed is equal to number of persistent instability after stress testing). The systematic review by Brauer et al. showed an increased risk of reduction loss using lateral pinning only compared to cross pinning [7] . We maintained adequate acceptable alignment without increasing need for reoperation. No fractures developed varus malalignment. Our results are similar to Lee et al. who performed lateral pinning for all fractures over a four-year period with excellent outcomes [3] . Kocher et al. also found excellent results with lateral only pinning in completely displaced type III fractures in a randomized trial [6] . Similar results were also obtained by Tripuraneni et al. as their prospective surgeon randomized trial showed no clinical difference between cross and lateral pinning [13] . Another prospective, surgeon randomized trial conducted by Gaston et al. also revealed that there was no statistical difference in radiographic outcomes of lateral vs. cross pinning of type III fractures [14] . Mahan et al. analyzed surgeon preference of cross pins vs. lateral only pinning after the prospective randomized control trial conducted by Kocher in 2007. Consistent with our result, Mahan et al. found that there was a statistically significant change in surgeon preference from cross pinning before the trial to lateral only pinning after the trial [15] .
This study has several limitations. It is retrospective. It is possible that more unstable fractures required cross pinning. The study only evaluated two trauma surgeons at a level one trauma center and did not include data from other level two and three trauma centers. The study also did not evaluate any pediatric orthopedic surgeon preferences in pin placement. However, within a three year period-2009-20011-there was a significant reduction in the utilization of cross pinning with excellent clinic outcomes. Further limitations include the overall sample size and the lack of long-term clinical outcomes. Nevertheless, this study finds similar results as others in the recent literature about the reproducible outcomes with lateral pinning only for pediatric supracondylar humerus fractures.
Future studies analyzing trends in pin placement for supracondylar humeral fractures should include the comparison of academic to private orthopedic institutions. Additional studies can compare orthopedic trauma surgeon pin placement preference to pediatric orthopedic surgeon preference. The purpose of such comparisons would not only analyze trends within various health systems, but facilitate better communication between various orthopedic groups in treating supracondylar humeral fractures.
At a level one academic trauma center, there has been a trend toward decreasing cross pin fixation for pediatric supracondylar humerus fractures. Outcomes were excellent. We conclude that pediatric supracondylar fractures can be treated with lateral pin fixation only with excellent clinical outcomes.
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